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TO 

W. WIJLBEIRFOMCE, ESQ; M.F* 

FOR THE COUNTY OF YORK, 



SIR, 

THE following Treatise on Road-Makings 
fvhichj haoing stood the ordeal of practice, may prove 
of essential service ; I beg leave to address to you, as a 
friend to eoery improvement that interests mankind, 
and as a memorial of that regard which a long knaoh 
ledge of your attention to the general zveal, and to the 
particular interests of your constituents, demandsfrom 
i>ne to whom you have shewn repeatedmarks of friendships 

And who has the honor to he. 
Sir, 
Your most obedient Servant, 

Rd. Ramsden Bramley. 
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PREFACE 






oO matxyof the Enjoyments of Life depend upon an 
eafy mode of conDeyance^ andfo much of its pleafures in 
travellingon the convenience ofgpodRoads^ that the Au^ 
ihorjiatters himfelf^ with the welcome reception of an 
ejjay, xvhich he hopes will prove of general utility. Its 
intcfition is to point out the errors moji ufual 171 the 
Roads already conJlruBed in this kingdomy to explain to 
<^ery capacity the caufes whence thofe errors originate, 
and where they e.vij}, he endeavours tojhcxv the eajieji 
and leaji expenjive mode of removing ihtm^ andofpre^ 
venting and amending them in juturc. 

It attempts further to elucidate and explain theprin^ 
ciple xvhich it is necejfary tofolloxo in the formation of 
New Roadfj fo as to make them durable and ufeful at 
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the eajieji expencCy clajfes the materials employed in the 
con/iruQion of roads j proportionably to their ufe and 
duration^ andwijhing only to be fubferoient to real uti^- 
lityy a conftant endewoour has been purfued throughout ^ 
to avoid ecery term not intelligible to the common fur^ 
'veyor of a public road. 

The beauties wluch arife from feeing grounds well 
fenced, and the pleafing eJfeB 6f fences kept in good 
order, willy it is hoped, apologijejbr having pointed out 
a mode by which they may be kept univerfally in good 
repair, and at the leu/i espence; whence a conjiderabk 
famng will likewife accrue to the farmer, asjhouldthis 
plan be purfued, a clearance of twenty f even to thirty- 
fiximhtsin mdth, fromwq/ie, would become fertile (m 
wachjideofnmfi hedges in this country. 
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PBELI.MINAHY OaSEBVATJON 



A HE firft principle apparently irapreffed by 
Almig:hty Power upon all inert matter, is a tendency 
to become proper for the fyftem ofvegetation, which 
the observing eye will difcover in the change of every 
the moft folid body, when the elements are allowed 
.to have their full influence thereon. From this caufe 
it becomes the proper ftudy of the Road-Maker, to 
felefl: fuch materials for that ufe, as are moft diftant 
from the capacity of fupporting vegetables ; and rca- 
fons for the preference of various fpecies are adduced 
in the fcquel. 

Situations will frequently occafion the moft dura- 
ble materials to coft a fum fo much more confiderable, 
than a fupply of the inferior kinds ; thut prudence 
here nnift diitate the choice. 

One 
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One obfervation is however neceffary to be made ; 
that nature having made water the apparent diffol- 
vent of all hard fubftances, (thus accomplifhing moft 
readily Jicr primary €iid) it ihoukl be the 6iil care in 
planning Rbads, to fof ril them fo as to difcharge all 
moifture in the readied manner poflible, and never to 
admit water to' reft on any-part thereof. To accom- 
plifli this great end, a general rule is laid down for 
the formation of roads of various breadths, uniting 
the power of refiftance to preflure, M'itli a fufficient 
flope to quit the water which falls thereon; 

Long obfervation and cxtenfive experience h^ve 
proved the truth of the ppfitions herciaiddoii^n^ dtd 
the proof of their utility induces the aut|ior, to make 
them generally public 
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On Road Making 



Xi.T-'L knowledofe being the refult ofobfervation, which 
teaches the mode of applying the fame by fixed rules 
to its proper ufe, M-e ihall beg leave to fuppofe the 
following data refpefting Roads, and thei? forma- 
tion, as axioms deduced from praftice. 

Tlie fiWl objeft defirable in roads, is undoubtedly 
facility of conveyance; tlie fecond to continue the 
duration of that facility. 

I^eattainnient of the knowledge requifite to gain 
thofe advantages, iuchiding an acquaintance with 
chyniical combination in the choice of materials^ and 
mecbanicallkill in the mode of application, requires 
fuch rules, as, when applied, feemlikely to attain tlie 
dofircd end ; hence, from long obfervation, it is in- 
feiTed, that the probable caufe of the extraordinary 
duration of particular fpecies offtonetbr Roads, arifes 
from the peculiar materials of which they are conipofcd, 
as their abforbency of water is conformable to Inch 
■ ■■>' theif 
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their original compofition, and in proportion to rucn 
abforbency, moifture, and more particularly froft in 
cold feafons, afis with greater rapidity in their de- 
compofition, or tlie ajjproach to t hat medium, to 
which Providence has ordained that all matter fliould 
ultimately -tjendi whenexpefcd to tlie atmofphere. — 
That is the formation of a jndus, or lituation proper 
for the exigence of vegetable life. 

This peculiarity has hitherto claimed little atten- 
tion, but the later difcoverics of cliyiniftry fn0i- 
ciently account for the particular tendency to de- 
compofition fo evident in ma(iy fpecies ; although as 
yet it feems nyt completely to account fur that of fe- 
vcral others. 

Stones when decompounded, appear to have been 
compofed in various proportions of SUcv Sand, Argil 
Clay, and C«/(.'« Lime, witli a combination of metal- 
lic compounds in unnumbered gradations. 

The capacity for abforptlbn of the unmixed earthsj 
of "which flones are compofed, isoffand ; when pure, 
the fiiurth part of its weight of water ; of pure lime, 
the one half of its weight, ^^^ of pure clay, two and 

a half times fiich weight. 

The e9«ft of froft on water ia to buoy Or fwel] up 
that portion tliereof, on which it has full effect, in 
the ratio of one eighth its bulk, or from the fize of 
eight in its OFigttwl, to that of nine in its frozen 
ftate. Mencf 
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Hence #heii after a pfriod of froft a thaw takes 
Iplace, tlie frozen materials (iecompofe, or cninible 
Btntofm:il!crpatticlcs, and wefee that moft roads are 
V Covered with athinniflipappy cruft, coiilifting offuch 
f materials as were fubjefted to the effed of froft, and 
Mn quantity generally proportionate to the peeulial". 
abforbency of the material, is the Cxcefs or fmall de- 
' gree of the damage fiich weather occafions, yet none 
^ia entirely exempt from fucli effe*^. — Where a con- 
rflant facceflion of carriages at fuch feafons, by their 
ririftion, occalion the difplacing of the ground work, 
r there the road confequently fuftains a greater propor- 
F tionate damage, as fuch motion expofes a much grea- 
ter portion of materials to the influence of the atmof- 
phere than has place in roads little frequented at fuch 
•, ipafons, and where the original external furface alone 
L fuflains the detriment. 



Henceitis, that of all the materials ufed fortiiefor- 
f ihatiott*of roads, thofe ftones. the component parts 
[of which confiftfolely, or nearly, of pnrelllex orfand, 
fcontinucj when fuch ftones are in their origin clofely 
F'j^aHulated, moft permanently durable. 

Such is the compohtion of the better kinds of flint 
*hofe component parts are nearly pure uncontami- 
TUated fand, and whofe adhefion is confequently fi> 
clofe, as barely to admit the penetration of icatcr in- 

Ito its minute interiiices ; defcending in the fcale, 
feveral 
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feveral fpecles of flint include, or are compofed, aloiij:; 
with filex, of fniall pioijortions of lime aud clay, autl 
ill fucb proportion as thofe extraneous objefts become 
proportionate parts of the wliole fubftaiice ; and, 
agreeably to their Ibited powers of abforption, fo are 
thofe materials more or lefs proper for ufe, and their 
duration a compound of the greater or lefs facility of 
abforption, to which the original corapofition is liable. 

Sparry niaterials, and cliert or ftones compofed of 
fand and lime in varying proportions, although not 
generally found, yet are in the firll ctafs of utility, 
but thofe are rare, as is the Terraponderofa, which 
would clfe claim a priority to moll: for its utihty as a 
material for roads. 

Tlie hard lj>ecies of Itone knOMn commonly in 
many parts of the kingdom by the name of Caillai'ds, 
is principally compofed offilcx, and may be clafled 
in the next gradation of utility. The reafon for 
which fuperiority feems to arilc from its clofe cohe- 
fion, and confequently flight tendency to abforption, 
irhen by attrition beat into fniallei- particles. Wliin 
{lone, abounding with thofe peculiarly rounded ones, 
wliofe compofition is nearly ptue fand, probabty^;Iaf- 
fes in the next gradation ; fuch rarely contain pro- 
portions of clay fufficient to make them conCderably 
abforbent. 
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• Limc-ftone, when of the harder and granulated 
rfiarble fpecles, follows in the next gradation, as its 
pMticles fonn one of the next cohefive materials, to 
that ufthcftoiies compofcd of land nearly pure, and 
its nature admitting only the abforption of one half 
of its weight of water, gives it a confiderable prefer- 
ence over any other fpecics offtone, whofe peculiar 
combinations admit of varying proportions of clay in 
their original flate. Yet, as many of the varieties of 
limc-ftone particularly the laminated ones, are com- 
pofed of varying proportions of lime, fand and clay, 
thofeof the latter kind prove often very unfit, com- 
paratively, for the uie of roads, although, on ac- 
count of cheapncls of acquirement, they may not 
■equcntly be found of confiderable utility. 

Stones, which in their combination retain confi- 
lerablc proportions of metallic matter, are durable in 
compound ratios, viz, — Firft, of their original com- 
pofition, as approaching to the nature of pure fand, 
or of pure lime ; and next to the tendency to decom- 
pofitlon of the metallic matter they contain. Gold 
and filvcr have little of fuch tendency ; but in Eu- 
rope fuch ftones are rafe.^ — ^Tin likcwife has very flight 
tendency to feparation, nor has lead much thereof. 
Copp^ diflblves when expofed to the atmolpherc, 
with much greater facility, and the ftones in which it 
generally abounds, more frequently contain confi'der- 
able proportions of clay. But the kind leaft ufeful in 
C proportion 




&- The Koad'Maker's Guide. 

I, pi-ojwrtion to its apparent hardnds and its fpecific 
I'-yavity, is that wliicli abounds with iron; the local 
Pfituation in which that metal is found, is generally in 
li^ones of tlie fchirtus kind, confifling in great meafurc 
pofclyy. and the metal in ihelly layers, which ftones 
lexpofed to the open air, fplit or divide into minute 
l-porticles, when their component parts fcparate into 
y tiieir fpecific ftates of calx of iron, and (the general 
\ Uuion of clay and fand called) clay, as fuch earth 
[-makes a confiderable part of the compofition. 

' Stones which contain calamine, emery, &c. cqu- 
l-taining generally confiderable proportions of Sili.v 
jiaud, or Caka lime, united with thofe femi-metals 
[■whicli arc nut of eafy folution, are generally ufeful 
Ifor the purpofe of road-making. 

■!\Ioft other fpccics of ftone, including in their com- 
tbin;ition, confiderable proportions of clay, are, in 
uonfeqiicncc of its tendency to abforption, not nearly 
fo properly applicable for tlicdcfired ufe as the earlier 
defcribed ones ; yet on account of the local fituation, 
are, as favlug expence of caniagt, &c. frequently 
applied to the making of roads. Where the former 
fp^cies are not to be procured, unlefs with very in- 
crcafed cxpence, thofe may coiifcquently be often uled 
with prppriety ; yet it Ihould ever be the Road-Ma- 
ker's fiudy, to procure if poffiblc, the better kinds, 
»«din the dcfctnding ratio, to be particularly atten- 

tlM* 
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as far as in his power, to avoid the ufc of cveiy 
tecies, whofe component parts confift iu any coufi- 
brable piopoition of Argil clay, of which a Ids 
jttoportion than one lixth pait, will rapidly tend 
I difunitc tlie whole, and in rainy or frofty Wea- 
ker, foon reduce the fame to an apparently iapotia- 
ous greafy inafs. 



Sand, althoiigli t-ompofed generally of fuch parli- 
Eles, aswhen cohcfive, form the bell niaterialfor roads, 
*■« rarely found free from proportions of clay, or of ve- 
getable earth, and that, in portions too confiderable 
to make its application defirable, where better mate- 
rials arc eafily attainable. Were the whole to be waili- 

■ ued, and the argillaceous and the earthy mattcj' 
■(which readily diflblvcs) iloated off, the fame might 
in many fituations be of much greater utility than jts 
prcfent application would imply, as although its mi- 
nute particles refill not the impreflion of conficfcrable 
weights as might be wilhed, yet the flight tendency 
to ablbrption, and the facility of replacing the mate- 

■ j^ls when deranged, would thus occafion an ufefuj 
I application, where the prefent mode is a fource of 

confiderable inconvenience, and of much uftlefs ex- 
pence, — This particular remark is applicable, in a 
confiderable degree, to all the roads around London, 
where the general material applied, is either gravel 
Qinpofed of filicious and clayey materials, in which 
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^•^ latter is too abnndant ; or of original flints iiiter- 
liixed in a bed of tliofe materials, and where too con- 
Bderable a proportion of the latter is intermixed ivith 
ie flinty materials, which alfo originally pqflefs 
■"Jbrne portionof clay in their compofition, as not being 
I "of the pureft fpecies. Where materials of this defcrip- 
tionareufed, the befl mode would be to iramerfe, (on 
the fpot where procured) the M'hole original mafs in 
water, and in fuch manner to iliake or roll tlie fame 
therein ; as by means thereof, to diflblve the whole, 
or nearly the whole of the adliefive clay, which mix- 
ing foon with water, Mould thus be readily floated off; 
(the expence, as water is generally near, would not 
prove confiderable) and leave the remainder in a ftate 
inuch more proper for the defired ufe, as being thus 
ireedfrom thatpeculiarfubftance, which induced pre- 
mature decompofition from its particular tendency t& 
abforption. 

Compojite Materials. ^^ 

AS the flag of iron furnaces, the refufe of glafs- 
houfes, clay and ftones burnt in their native ftate, or 
the former compounded into bricks and burnt nearly 
to vitrification, may fretjuently be applied with ad- 
vantage to roads, but obfervation brings the convic- 
tion, that none of tbefe materials prove very durable, 
■where heavy carriages are employed ; what appears to 
(infwer beft of thofe artificial materials, is the flag or 

cinder 
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cinder of tlie old bloomeries, (or iron works) which 
lemain in many fituations, and whole ufe is generally 
there advifablc. Apparently wood, apformerly ufed, 
when made into charcoal, for the fmelting of iron, 
forms with that metal, a flag of greater durability, 
than that of the prefent mode, in which foflil coal is 
ffciierally applied. 

N. B. Where iron or coal is allundant, tiu^re mofl 
generally the fiones in fuch vicinity abound, with 
too confiderable a powion of clay to pro\e ufefui for 
roads. 

Clay and vegetable earth areapparcntly nearly equal 
^5 to their powers ofahforbieiipy, copfequently equally 
liable to that expanfioji which frofi is Aire to occafioa 
.at certain feafons in Northern cliiwates, ajid liable to 
revert rapidly to that ftatc ofdifuniou, which unfits 
them for materials for roads ; it becomes therefore ne- 
ceflary to advife, that wherever any applicable mate- 
rials, whether in the fonn offtone, gravel or land, 
contain in their compofition, much, or e\en modcr 

■ rate prqportions of thqfe earths; then, that if better 
arc attainable, fuch lliould not be applied, and that 
cqnfiderable faving in expencc indeed, can alone 
li^^rrant fuch application, which iucludes the carriage 

I of the fupply for, and the eajrying off the deconipofed 
Uliltprials of fuch road, as well gs 9, longtraiq of ex- 
pqnces whichtheheavyftatcof the roads occafion, from 
tjbg.mcreafed power required to drag the carriages for- 
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wanl, and the irregular application of fiicli power, 
which alike injures the animals employed, and indu- 
ces ininicnfe expence in the extra repairs of carriages. 

Having laid down rules for the choice of materi- 
als nioft piojier for roads, the next neceflary one w ill 
be to fix the mode of application, and here the flinty 
materials in many inftances, being naturally formed 
of fuch proportionate fize, as to allow only fmall in- 
terlHces when thrown tc^ethcr, require only that of 
the ride afterwards laid down for fonn. — Where thofc 
flints arc of a fize larger than the egg of a pigeon, or 
that of a fmall Bantam fowl ; there the application of 
the hammci' iliould reduce them fo as not to exceed 
fuch fize. And, with the ftrictcft propriety may this 
principle be laid down as a genera! rule, applicable to 
the materials proi>cr for ufe in roads of every defcrip^ 
tion, ant] of e^'cry varying material. Tlie reafon why, 
is, that when the materials fur roads are intermixed 
of irregular fizes, there the preflure of the «■ eights roll- 
ing on theni, can with facility, bruife or prefs toge- 
ther thofe portions whofe divifion into fmall pieces re- 
quires only the application of moderate force, to make 
the feparated particles join in intimate union, whilft, 

I where the materials are (as all (hould be if attainable) 
of clofcand adhefive texture, thofe particular rtones, 
which in any conftdcrable degree exceed the fize not- 
ed, are in confequence of their native texture, fo ad- 
h^ve, as to poficls the caijacity of refiftance to all mo- 
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derate weights allowed on roads ; and thence re- 
main unchanged in the ftate originally applied, leav- 
ing beneath and around them, interftices into which 
Abater fuhfides, and refting there, foftens all aroumi 
them where there are vacancies for its admifiion. Al- 
though thofe particular large ones themfetves, until 
niadefmaller by art, are capable of refifting its influ- 
ence for confiderable periods of time, as alfo of every 
weight rolling thereon ; from which caiife they not 
only occafion damage to the road in its original for- 
mation, but whilll fuffered to remain, continue the 
orighial evil fncceflively to every new fupply of ma- 
terials whicli are required for the reparation of fuch i 
road. 

Other evilsof confiderable importance arife from tht; 
ufe of materials not reduced to fniall fixes, which arcthe 
danger incident to every riding hoift going thereon, , i . 
and from hence many of the difafiers originate, which' ' 
occur to the rider on fuch roads: fuch ftones alfo' 
occafion, wlicrcvcr they become fixed, new obftaclcs 
of refiftance to all wheels ufed thereon, confequently 
requiring additional power to overcomefuch rcfiflance, 
and when overcome, occalioning the fame wheel to 
dropdown with increafed velocity, and confequently 
with fo much of added force, as to occafion the ex- 
pence of confiderable and renewing repairs, where 
the removal of the original evil would generally re-. 
medy the deft^^. The ihock occafioned by this means 

t<» 
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acccdiuy in its rqnu; and fliortens- 
itftdBaU>3: the iajmics likeviie vhick 
in^ire iBConpatable, batafliired^ 
\f 0t mtik <AUM**€ decnmciit. without advert* 
ts> tde ad^ideaai fbtcc requiird from the whole* 

u toovncome thofe artificial dif^ 




the fuppc^tion, that the femi- 
c=c«br ftva caa mott pennanently. refift the influ- 
f»ce of the wvither ; yet, its ufe in roads is precluded 
hf the iss^ifflbQitT of travelling with facility on any 
put thertoC exctpt near its centre ; confequently a 
Kwn ino!uding each advantage is defirable, and a 
Tafiety ef ptaoical obfinrations prove to the author, 
dnl vheir loaib extend to the breadth of twelve 
vaidss. thete the heischt of tm-elve inches is an ade- 
qEf«ie and the moft ufirful elevation ; that fuppofihg 
thbtheiegnientofa widely extended circle, then the 
latMoffuch elevation, will be the rule deiirable for 
loaik of narrower bieadth% and the fcale laid doMm 
asimdet will apply toalK 



fifMfJm of the Centre on Roadsi 

WHEN two yards wide, one inch and a half. When. 
thteeyaals, tm-u inches. — ^Four yards, tAvo inches. — 
Hvcyanb^ two inches arid a half, — Six yards, thVec 

inches. 
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inches. — Seven yards, four inches. — Eight yards, five 
inches and a half. — Nine yards, feven inches. — 
Ten yards, eight inches and a half. — Eleven yards, 
eleven inches and a half.— Twelve yards, twelve 
inches. 

The Mode to he pursued in the Choice of 
Ground jor a Road. 

THE firft requifite here is to make choice (where 
poffible) of land, whofe bafe is firm, not fubjeft to 
foft or boggy places. 

II. That the fame be free from lj)ring8, or that 
, where fubjeft thereto, care be taken to unite thofe 

fprings into general heads, and detach them by drains 
on the higher fide of fuch roads, fo as that their 
moifture can never affeft the fame. 

III. That fuppofing the ground work, or bafe, fto- 
ny, or that ftones are intermixed therewith, all fuch 
fiiould be removed prior to laying on materials, and 
that none larger than the fize propofed, fhQuld b^n- 
eluded within the bed of the road, to the depth of 
nine to twelve inches. 

When the Ground is seleSed, hffw to proceed 

m the formation. 

I. In all native foils, where vegetable earth abounds 
©n the furface, and where there are not confiderable 

D impediments 
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to the carriage, induces a very confiderable expendi- ■ 
ture more than ncceflary in its repair, and Jliortens 
confiderably its duration ; the injuries likewifc ^vhich 
the thill horfefuftains are iiicompil table, but affurcd- 
ly of inoft extenfive detriment, without advert- 
ing to the additional force required from the ^vliole 
team, to empower it to overcome thofe artificial dif- 
ficulties. 

Obfervation induces the fuppoiltlon, that the fenii- 
circular form can moft permanently refill the influ- 
ence of the weather ; yet, its ufein roads is precluded 
by the impoflibility of travelling with facility on any 
part thereof, except near its centre ; confequently a 
form including each advantage is defirabic, and a 
variety of praSical obfervations prove to the author, 
that where roads extend to the breadth of twelve 
yards, there the height of twelve inches is an ade- 
tjuate and the moft ui'eful elevation ; that fuppofing 
tliis the fegmentofa widely extended circle, then the 
ratiooffuch elevation, wdl be therule dcfirable for 
roads of narrower brcadtlis, and the fcale laid down 
as under will apply to alt. 

Elevation of the Centre on Roads. 

WHEN twoyards wide, one inch and a half. When, 
three yards, two inclies, — Four yards, two inches. — 
Fiveya;rds, two Vnclies and a half. — Six yards, three 

■ inches. 
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' inches. — Seven yards, foiirintlies. — Eight yards, five 
finches and a half. — Nine yards, fevfn inches. — 
I Ten yards, eight inches and a half. — Eleven yards, 
[eleven inches and a half. — Twelve yards, twelve 
I inches. 

The Mode to he pursued in the Choice of 
Ground Jor a Road. 

THE firft requifite here is to make choice (where 
pofTihle) of land, whofe bafe is firm, not fnbjefS to 
foft or boggy places. 

II. That the fame he free from fprings, or that 

, where fubjeft thereto, care be taken to unite thofe 

fprings into general heads, and detach them by drains 

on the higher fide of fuch roads, fo as that their 

moiftuie can never aft'eiS the fame. 

HI. That fuppofing the ground work, or bafe, fio- 
ny, or that ftones are Intermixed therewith, all fuch 
. flioutd be removed prior to laying on materials, and 
that none larger than the fize propofed, fliould be in- 
cluded within the bed of the road, to the depth of 
Bine to twelve Inches. 

JVhen the Ground is seleBed, ksw to proceed 
in the formation. 

I. In all native foils, where vegetable earth abound* 

»n the fiirface, and where there are not confiderable 

D impediments 
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impediments to the ufe of the plough ; there, fach 1* 
themoft ufefdl tool applicable to form the fame at 
ntodeyate espence. 

II. Where much of thefurface is compofed of ve- 
getable earth, there, fuch fliould be taken away com- 
pletely^ priot to the appUoation of materials } its ten- 
dency to abforbency, attd its fpeeific gravity, render- 
ing it lefs proper for a bafe than is any compofition of 
the native earths of fand, lime, or even of clay, each 
ofwhidi are progrefliively ufeful as clafled. 

The road, Avhen formed, ihould be ploughed as 
nearly to the form prefcribed as convenient^ andle- 
veiled to the fame by ihovels, hacks, &Cr Care 
being taken that each fide of the road have precifely 
equal defcent from the centre, and In no cafe vary- 
ing, as is often done in the defcent of hills, &c. 

On the Covering ntcejfary for Jioads. 

h THE materials recfuJfrte and moft rca<lfly ac^tfir- 
aWe, aire tifeful in pmpottion to the f ales affi^ied, 
always repommendiug the application of the beft, and 
they fliould be uni verfally broken into pieces of, of 
nearly of the fizes noted. 

Thefe materials, thus broketty fhould then be uni- 
formly fpread over the furface of the. road, and tlie 
depth requifite will probably in no cafe be more 
than from nijie to twelve inches m thicknefs ; in roads 

not 
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not much opprefled, (evenincliesarefufficient. Stones 

ihould be left ready brokeo aear the fuies of the road, 

to fupply all the difplaced materials, which the car- 

' riagea rolling thereon eithev bury or derange, as fuch 

derangement will inevitably occur, until the road 

become fpecifically equally adhefive throughout its 

breadth : and the prelVme on the fiiinmit, being the 

' part where the carriages nioflly go, will require greater 

proportions of materials to be there applied.'— This 

' addition will likewif*^ remedy tSw greater deprcflion, 

' that, ill the earlier tlage, will of n«ceffity take placo 

'. near the ctntrc, fro«) the more conitant iriflion oc^ 

> cafioned by the geutriil prciVure applied there. 

N. B. In all ncw-fonncd roads, particular care 
ought to he taken that the ruts orinetjuatities fliould 
be levelled or filled up, nearly as foon as formed, 
as until the bafe of the road is clofcty confolldated by 
preffure, all moifture can with considerable facility, 
, fink therein, and when it has lb done, it occafions 
I Ae road to ihriiik around e^'ery part, where fuch ad- 
mifiion has taken place. Where the line is formed 
through a rock, there fucji rock (Jiould evei- he ex- 
cavated fufficiently to give place to materials fimilar 
to thofe applied elfewhcrc along the line, thus ifldflc- 
ing equality of duration. 

JFatcr Courses, Drains, .%-c. 
STRICT regard n\uft in every hifiance he paid to 
\ toe equally curving iuclinfltion of the tides from the 

centre 
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centre, and to the formation of water courfes at 

fuch fides. The water thus dividing equally, does 

equal damage to each, and the carriages rolling with 

equal tacility on either fide, occafions a regularity in 

the wear, otherwife unattainahle ; yet it will here be 

liequifite to remark, that in roads along defcending 

lilb, a departure from the general rule of elevation 

requilite, as many defcents decline more rapidly, 

Lthan its ratio allows, and in fuch cafes, the elevation 

f of the load, muft, in a flight degree be more confi- 

l^derable, than the ablblute defccnt of the hill; thus 

giving to the rain, dews, &c. an eafier road to the 

iides than the hill itfelf would allow, down whofede- 

' fcent it would otherwife difcharge itfelf, in place of 

gaining the fooneft pollible, thofe open drains formed 

on the fides for its quittance. Where hills arc of 

confiderable length, underground drains, flagged at 

the bottom, Ihould be made to take of the water 

wherever wanted, and thence throw the fame to the 

under-fide of fuch road and into the adjoining ground, 

thus guarding from its otherwife inevitable damage. 

Rules Jor the variation in the rise of the centre of the 
roads, where such roads run along the descent of 
hills, iS-c. 

WHERE, from the centre downwards in a dire6l 
line, the road falls or dips two inches in the yard, to 
prevent the water floating down fuch defcent, w hich 
occafions confiderable damage there. From fuch cen- 
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trc, on roads of t\TO inches dircft defcent, the fide 
defcentflioulddiptwo inches and one third per yard; 
where three inches dired, three inches and one third 
fideways ; where four inches, four inches and one 
third, attending to fuch ratio as a general rule of de- 
viation from the origuial one laid down, and thereby 
guarding againft that waftrful wreck of materials, 
• which generally takes place on the fides of hills, after 
any feries of moift weather, and which can alone be ^ 
remedied by the variation in defcent, being made more, 
confiderablc from the centre to the fides, than it is 
direftly down the hill or line of the road ; thus quit- 
ting the whole water in the ihorteft polTible couife, 
from the furfiice into the fide drains, and which drains 
or water courfcs flioukl at all times be fljiftly attended 
to, and kept free from every fpccies of obfirufiion, 
both when laid athwart and along fide of every road. 
The defcent when greater than four inches, is not at' 
tended to, as fuch, in all places, fhould be changed by- 
art. Into a defcent not exceeding fuch ratio, or a 
fmaller one. 

IFa/ering Places on the Roads, S,-c. 



THE utility of watering places, both where run-' 
ning fireams occur (and where refervoirs can be made 
ufeful) near to the fides of roads, and more particn-' 
larly near to towns and villages, are unanimoully 
acknoivledged, and in fo variegated a country as 
England 
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Eugland, it rarely happens that any confiderablc dif- 
tance iatcrvenea, where the power of diverting the 
current of fome fpriog or rivulet is not acquirable, iu 
fiicli manner as to obtain the wi/lied for obje<S. 

AVhere fiich places are attainable, as they may be ge- 
nerally by means of pipes, or by taking advantage 
of the defcending ground, filling up and puddling 
fuch defcending ground, fo as to acquire the eleva- 
tion of thirty to thirty-three inches for the water at each 
wifticd for fituation ; and where, except the expcnce 
(houid prove very confiderablc indeed, fuch watering 
places (and the beft are thofe of hollowed ftones) 
ihould be made. The ralfing iheni to the propofed 
height, gives confiderable eafe to the horfe, and to 
all animals in drinking thereat ; in frofts they are not 
liable to flip and fall, nor in drinking when heated 
fo liable tofuffer from the water, as when obliged to 
draw up the liquid in confiderable draughts, and con- 
fetiuently to throw the fame with greater burthen on 
the cheft ; to which caufe, in the horfe, broken wind- 
ednefs may often be imputed. Where convenience 
iidmits, tliofe wells or troughs Uiould ever be made 
from nine to ten feet and a half long, fo as to al- 
low 9. team of four hoifes to drink at the fame time. 
The water Ihould be admitted and let out at the back 
part of the iame troughs, thus guarding againft the 
damage from fupcrfluous moifture, and from the ef- 
feflsof &oft. The road in front iliould be ever kq>t 
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in a perfefitly good ftate, and rather rifing than def- 
ceuding to the water, with good guards of wood or 
ftone to protect the trough from accidental damages, 
which miglit arife from inattention ; and the drain 
to carry-off the water ihonld never be neglected, fo 
as to let ajiy reft on or near the watering place. 

Mile-Stones, Guide-FostSy ^c. 

THE diftance in miles being ever fixed on Turnpike 
Roads, it would lieadvifablefoto form themile-fioncs, 
as to make them anfwcr the additional puqiofe of 
a. horflog clo^, where to alight at, or mount from, 
wliich would prove of confiderable utility to the fair 
fex ; where confider^ible bye-roads interfeifi;, fo as to 
perplex the principal one, guide-pofts Jliould ever be 
ereQed. The law givea a power to enforce their ap- 
plicatioHi artd theniagiftrate is effentially ufeful who 
puts that law into execution. 

Private Drains on the Sides of Roads, ^-c. 

IT is an objedofmuch confequencc to prevent 
the drains from any higher land, from being allcrtvcd 
to I'mi on the border? of a public road. They ilionkf 
ever be M-ithin tlte adjoining grounds, and the indi- 
viduals, for whofe benefit they are made, ought fo be 
obliged as the law dircfla, to keep their couife clean, 
fo as to prevent any probability of their doing injuiy 
to the high road. 

REGARDING 
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REGARDING HEDGES, Sec. 

IT is of material confequence, that the hedges on 
r-the fides of roads ftiould be kept moderately low ; the 
I general law gives fulficleot power to the furveyors, 
i jet its exertion would be rarely called for, were the 
Ineceflary cautions attended to, which point out the 
I keeping a road of equal height on both fides, and 
Ithofe fides declining equally from tlie centre, the 
i drains thereof conftantly open and free from any ob- 
L je£t to impede the courfeofthe water, whether occa- 
pfioned by fprings, or by falls of rain, fnoiv, &c. 
T It may be of ufe to add, that all hedges ihould befo 
\ formed, as to refemble an egg fet up on the broad or 
[ thick end, for in this cafe, the branches partaking 
I equally of the rain and dews, are kept in an equable 
I fiate of health. — Their bafe need in no cafe to exceed 
[ thirty inches, and their afcent ought to be curved in 
^ fimilar proportion to that of a hen's egg, the top twelve 
to fourteen inches. 

On Hammers used for Stones, 8^c. 

IN the different parts of England, forthebreakageof 
ftones, hammers of a variety of conftruftions are ufed, 
and thofe varioufly fixed, in which fixture a trifling 
difference makes a confiderable one as to utility ; we 
Ihould recommend the form of an egg as moft likely 
to prove generally ul'eful; it is more eafdy lifted, and 
firuck down with greater facility, than any other ge- 
neral 
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neral form, the weights are moft frequently made too 
heavy, for the ufetiilly breaking (tone into fniall par- 
ticles, and in many roads much labom- is loft for want 
of what is called, in Yorkihire, a kibbling hammer, or 
one of intermediate fize frort) the larger fpecies, ufed 
to break ftones of confiderable bulk into medium fizes,, 
when the fmall hammer afts on them with greater faci- 
hty ; the fliaft ihould not be too thick near the head, 
and generally made oval, for the reafon afiigned ref- 
peftingthe head. The author would likewife recoin- 
mehd' ah u'on rake, with rounded teeth, and thofe ofT I 
moderate length, firmly fixed, as the moft propel^ ■] 
inftrument wherewith the workman can moft eafdy 
form his roads to the intended plan, or with which 
he can moft readily level his materials when properly 
broken. 

On the Levels of Roads. 

THE judgement which the eye can form refpefting' 
the equal hdghts of the fides of roads, being liable 
to confiderable deception, the ufe of the fpirit level 
is recommended generally wherewith to try the fame ; 
that alone can tell with precifion, and a frequent ufe 
thereof will afflft the eye in forming a judgement. 

Horse and Foot Causeways. 

IN the fomiation of all horfe or foot caufeways, or 
indeed in the laying of all flags or pavement, the befi 
E mode 
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REGARDING HEDGES, &c. 

IT is of material confequence, that the hedges ox 
I -the fides of roads llioukl be kept moderately low ; the 
t general law gives fulficleot power to the furveyors, 
r yet its exertion would be rarely called for, were the 
I necefl'ary cautions attended to, which point out the 
[ keeping a road of equal height on both fides, and 
L thofe fides declining equally from the centre, the 
I drains thereof conftantly open and free from any ob- 
[jeft to impede the courfe of the water, whether occa- 
\ fioned by fprings, or by falls of rain, fnow, &c. 
I It may be of ufe to add, that all hedges fliould be fo 
\ formed, as to refemble an egg fet up on the broad or 
I thick end, for in this cafe, the branches partaking 
r equally of the rain and dews, are kept in an equable 
[. ftate of health. — Their bafe need in no cafe to exceed 
E thirty inches, and their afcent ought to be curved in 
L Uniilar proportion to that of a hen's egg, the top twelve 
i'to fourteen inches. 

On Hammers used for Stones, 8^c. 

IN the different parts of England, for the breakageof 
kfiones, hammers of a varietyofconftruftionsareufed, 
Land thofe varioufly fixed, in which fixture a trifling 
I difference makes a confiderable one as to utility ; wc 
I.Jhould recommend the form of an egg as moft likely 
L to prove generally ufeful ; it is more eafily lifted, and 
I flruck down with greater facility, than any other ge- 
neral 
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■«Rn eafily be laid afide, then to lead or wheel the 
fcbafeoff, until you have lowered the fame to the de- 
Ifired line ; in other cafes ivhere materials are wanted 
kto raife the defcendin^ part of the road, for the pur- 
I pofe of equalizing the defcent, it may prove more 
* ufeful totaketlie ftrata arifmg from under fuchfur- 
■ face, and with it raife the lower or defceiiding part 
of the hill, I till you obtain the regular and equal ac- 
clivity of one inch and a half per yard, from the bafe 
to the fummit, if eafily acquirable, or if not, fuch 
ratio as may be found moft ufeful, combining utility 
and expcnce. Vai-y ing ratios may at limes be adopted 
with advantage, but that of one inch and a half is 
moftdefirable, where the funds oftheroad will allow 
the expenditure, and its acquirement fliouM be ever 
an objeftin view, and ought to be undertaken where 
ufefiil by the truftees. 

The iirft expenditure once made, the rqiairs are ever 
confiderably lefs than their coft had been preceding 
the operation, which by Icfiening the frirtion in def- 
ccnding, and fparing the application of force in the 
afcent, requires much fmaller portions of materials to 
fupply the ^vafte on the furface ; the duration of 
Avhich is ever in proportion to the weight rolling on,, 
and the force applied to move fuch weight. — Where 
the road was in moderate ftate prior to the intended 
improvement, the materials will generally fnpply the 
fame line after the nnder itrata have been formed to 
tiie intended regularly inclined convex plane. Of 
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Of Covered Conveyances for fFater Coursa, 
Small Rivulets, ^'c. 

IT frequently happens that roads are interfered by 
the courfe of trifling brooks, which, in proce&of 
time, m^ke an aukward and not UBfrequently a dan- 
gerous hollow in the paffage o\'er them ; in froft they 
are ever particularly dangerous. — Ihe expence at- 
tending the making a bridge over, is generally fucb 
as prevents the undertaking, and, where it is done, 
from the improper curve ufually adopted, approach- 
ing nearly to a femi-circje, confiderable incQnveni- 
ence is occafioned by the hill made on each fide of the 
fame, which would not have place, were the form 
adopted that of an extended elliptical curve. This 
curve Iliould be generally adopted where the funds 
will admit it; where not, a much cheaper mode may 
fupply the deficiency, which is that of making, as 
occafion requires, two or more upright walls, and 
upon them, laying rough long flones, capabjeof bear- 
ing the weight of carriages. Tliofc ftones Ihould be 
covered firft by a pretty thick layer of earth, and then 
by the fame materials ufed generally for the road, 
which wilt prevent any damage to the bridge or water 
courle, audits breadth lliould ever be equal to, or ex- 
ceed that of the road, to prevait any inconvenience 
from carnages «■ hich might meet thereon ; fuch, lik?- 
wife fliould be tlie plan purfued in making all bridges 
over fmall rivulets ; and tlie beft tattl^meut i$ ^ 

lirjog 
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living fence planteil in a line with tiie adjoining 
Ledge-rows, to wholeboundary theaichof thebiidge 
fliould ever be carried ; and if fuiyeft tofudden floods 
or rapid rifes of the current, there ihoiild ever be fpaie 
arches to receive the fuper-abmidancc at fuch periods ; 
hy tliis means guarding againft the danger of the 
bridge being fwept a\\ay. 

N. B. Rills generally defceud near ivhere bridges 
are neceflary, and by that means aftbrd conv«iient 
opportunities to make watering places. 

On Pm^ments for Roods- 

M PAVING, though a dur^ble mode of road-mak- 
feg, yet occafions fo confiderabie an expecce in the 
repairs of carriages, and the comparative damage to 
horfes, that the author deems it, for a turn pike -road, 
a much more expenfivc mode of public accommoda- 
tion, than that of roads formed by the union and 
combination of fmall particles, agreeable to the prin- 
ciples laid down. — When the materials are of goo4 
quality, completely broken, and aflimilated with the 
intermixture of fmall land, gravel, or ■whatever may 
£11 each vacancy, the adhefion becomes fo firm, as 
nearly to refeuible folidftone. 

Such roads poffefc this fui>exJor adv-aatage, that 
when any part becoojes concave, then freih materials 
in a moderateJy raoift atmofphere ; or vhen dr >:, aicM 
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by the application of water, combine readily with the 
old materials, and become equally firm after a fliort 
life of carriages upon them. 

Thofe vacancies Iliould be filled at all times rather 
higher than the level, to allow for the rccjuifite com- 
preflion, to make them equally folid as the road which 
has been long ufed. Andthe intermixtureoffand, &c. 
upon the furtace, after the ftones are laid on, or the 
application of other matters not likely fuon to de- 
compofe in the atmofpherc, by filling up the jiiteiiti- 
ces, prevents the admiffion of water, and accelerates 
the acquirement of proper denfify. 

Drains on the Sides of Hills. 
OBSERVATION will indicate to every traveller 
in winter time, the extraordinary quantit)' of moif- 
ture generally perceptible in foft weather on the fides 
of hills, where common opinion fuppofes none to per- 
vade. This caufe injures the road in innumerable in- 
stances, and its fource originates in the alternate 
ftrata of the internal foil, whofe interllices admit 
the percolation of water, and whofe dip or inclina- 
tion varying in its defcent from that of the road, ad- 
mits the water at the end or loweft dip of fuch (irata, 
to break out on the furface of fuch road, where, unlefs 
carried off by art, this extra moiflure foftening all the 
materials around, too frequently occafions a quagmire, 
or near approach thereto. — As a guard againft this 
evil, ia all afccnding groun<i where jnoiihire is at 

any 
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any time too abundant, there, interfering and nearly 
horizontal drains, about a yard deep, ftiould be made 
acrofsfuch hill, and the water thus intercepted, may 
with eafe be conveyed down the dip ; and at the fides 
offiich hills without ever incroaching on the road fo 
as to be detrimental. — The expeiice thus incurred will 
eventually prove a coniiderable faving, and many 
afcents bad at all times in damp weather, may be thus 
kept durably good, and with lefi annual expence. 

■ N. B. Although tiieoozingsor drips of water often 
occur in the defcent of a hill, it frequently happens, 
that a drain intercepting t\w uppermofi, may prove a 
permanent cure, as the others are often only defcend- 
ing outlets fiom the fame fource. 

On ike Combinati'm of Draining, rcith the best 
Modiz of Road-Making. 

AS the local lituation rctjuifite for the bafe of roads, 
continues in progreffive lines, and thofe of different 
ftrata, where the bafe varies confiderably in its com- 
pofition, it may not be amifs to remark, that where 
opportunities of choice occur, the beft is to fix on fuch 
where the principal fub-foil is compofed offiticious 
materials ; the next that of the harder fpecies of lime- 
ftone, each of thofe being generally moft free from 
admixture of argillaceous matter, and that, the woi-ft 
bafe of all is that where the general compofition is clay, 
or poflefling that material in confiderable proportion. 

The 
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The abfolute caufe of difference in their varying 
' qualities, arifes from a fource, as yet but flightly at- 
I tended to, in this particular iiiftance of road-making. 
Yet in effef^ij one which probably occafions the great- 
1 eftiojury to roads ; this caufe is watei", which by ita 
L, liBJon, occafions confidcrable mifchief, and the period 
"when the injury is fuftained, in the moft confiderable 
I degcee, is that ^vhen the feafons change alternately 
' fiom froft to thaw. 

, The fpecific gravity of fiones ufed for roads, varies 
ftom 2,500 to 2,800 ; admitting the medium as their 
general weight, or 2, 650, we may then calculate theic 
' capacity of faturation, in proportion to their native 
' compofitions, agreeable to the laws which regulate 
f fuch faturation, obferving, that it is probable, when 
I in their compofite ftate, fuch laws can onlypartiaHy 
raffeftthem, and that the principal detriment arifes 
[ from the proportion of fuch original ftones, ground 
^ by attrition into particles nearly fimilar to thofe of 
[ common foils, iu which cafe moifture and froft have 
[ each fuli effect theieoii. 

Stones compofed ofpurefand, when reduced fmall, 
I may fwell in bulk, if fully faturated, from one to one 
t inch and two-thirds. — Stones of calcareous quality, 
lasmarble, hard lime- ftone, &c, if pure, from one to 
rtwo inches and one-third. — Stones, or that part of 
I theh- original compofition which confifted of clay, 
from one to five inches and one-fixth. It 
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is probable tliat fuch faturation has never had 
, except by the intervention of art, yet it is 
equally fo, that the half of fuch faturation may not 
unfrequently occur, when the bulk will be proportion- 
ably enlarged. The materials, then incapable of their 
tbrnier refiftance, and at'^ed on by objcfls invariably 
tliefanie, arefoon groundwhenfortcned, (ifufedincon^ 
fiderable degree in damp weather,) into one mafs of 
puddle, as the fun poflefies little power to forward 
evaporation. 

It is, elfewhere, when fpeaking of materials nfe- 
ful for roads, ftated, that the purely lilicious foil 
abforbs only to the extent of twenty-five per cent. ; 
the pure calcareous to that of fifty per cent, whilft the 
capacity of abforption of the argillaceous, is equal to 
two hundred and fifty per cent, or two and a half 
times its own weight ; hence as the efteft of froft is 
to fwell up or extend the bulk of all water whereon it 
afts, in the ratio of eight to nine, for fuch reafon, its 
■Lbffeci on filicious matter completely faturated, extends 
*fetbe proportion of two parts in five of its whole bulk, 
including the abforbed water. This is on fuppofition, 
that on the mere earth, the frotthas no efled, and its 
power confined to exertion on the xrater only, which is 
combined in the compofition. The effeft on pure cal- 
careous matter, extends to the ratio of four-fevenths 
of its bulk on the fame fuppofition ; whilft on clay, 
the extenfion arifes fo high as twenty-five parts in 
thirty-one of its relative bulk ; and in confequencc of 
F thoft 
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idlolt varying qualities of abforbency, and ttie Jnti- 
'brfteunion ofwater with the peculiar foils. — In fiich 
'iJipgiTe it is, that froft difiinites or decompofes the 
Viirying proportibris of materials ufedfor roads, knd 
MhTimiliir ratio all the bafes of roads, on which tlifc 
'^materiiils are not put in a proportion, fufficiciitly thick, 
'to guard tlVennder-ftratacbiTipIttelyfroiii thedftftof 
( fioft th^rfeon, and to wliicli ratio fuch covering fe 
H-eryi-arely extended, bn account of the fUrpllis &Kr 
pence fuch an extraordinary quantity would induce. 
•Hence, it is ohfervable, tbatiinnicdiately afterafiuart 
'froft, and'ib foon as the variation of the atmofphere 
liaspenet rated' fiifficiftntly deep to thaw the bafe of auy 
I -particular road, M'lVofe conipolition is in a oonfider- 
, %lble dtgree argillHccous, there, fuch bafe becomes, 
bu account of Its fumelicd ftate, inadequate to fuftain 
thole wtig,'hts. which its pri<ir local dciility poflefled 
^■ttiecapacity of rioitig; and'that in fuch cafe, the fur- 
I face road yields unequally, and becomes full of ruts 
I'teidtjuagmires, amendable only by the ■application of 
I covering adequate to proteft the now expofed bafe 
fi-om fimilar expofure, or by awaiting the flow pro- 
grefEonal change of feafons, which (in their courfe 
attrafting'thefilrplus watercombined with the foil) 
give the requiflte'liTinnefa-ftndicapacity' for i-efiftahce. 

It.is true that moft foils acquire this firmnefs during 
1 he jirogreflion of fummer, although, when unaided 
by ait, ih?y are left equally liable, from the alternacy 

of 
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afcliaage, to liiflilar evils as were before CKpcrlcncetl, 
k and ffi^h. evils are haftened iu a variety of inflancea 
on, roads of every varying foil, by tlicir being fo plan- 
Hed« as to have fpringsbrc^liing forth in their higher 
fides, or frequently in the dhect line they run, whii^Ij 
cafe often occurs in tlieafcentgrdefceut of mofl bills, 
ap it is in fuch fitiia tious that Pj ovidence has ordained 
the change of air into m ater to have place, and m here, 
tsom fuch change, the ojjftrud^d eurreiVsof thewind 
dilfolve and flow off in peii^Ajlating fpi'ings to. l^reaij 
fertility on all belo\i'. 



Were it not that man [fofU'ffes a general powef to 

I .Ttmove the eril, fuch injuries would arifc from tfeis 

caufe as would be difficult to overcome ; buJ, tere 

'theceuiedy J^ppti<;able is not of difficult acquire[ji,?i)t, 

I and, confifts foldy tn, the application of a dfaiti or 

dr^ns, accofs the part of the bill, placed in,i*ucb pd- 

(^01^ as to avreft or flop the whole of tiie defcending 

ifi).ter, and tlien by a defcending downright veiit, 

to be fo diverted in its current, as nevrimore to flo*-' 

o;n, or interfeift the fame rc^ad. 

^iwJjjr ^dvaa^ge* ar? a^quiraible in a coni5derai&te" 
degree, even in roads of clayey bafes, by the fame me- 
dium, and altliougb the appearance of immediate ex- 
pcnce might det^r many from attempting the remedy, 
yet i,t appears, from a, variety of experiments made on 
d.itfeient roads, that fuch original expence is amply 
com pen fated 
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I compenfated by the gieater fecurity it affords to the 
bafeon which the materials reft, and which, inconfe- 
quence of being thus lefs affefted by the influence of 
froft thereon, orevenfrom the buoyancy, which fimple 
abforbency occafions, fpares confiderable funis in the 
general repair, guarding equally againft the tume- 
fadion of tiie fub-foil, and preventing the introduc- 
tion of that furplus proportion of water, which would 
alike faturate both the foil and the materials, whereof 
the road itfelf was compofed. 

On the Roads near to London, or to any considerable 
Place, and the reason why they would be more use- 
ful if made into two distind: Roads, when of great . 
Breadth. 

THE principles laid down in the preceding treatife, 
induce the author to fuppofethat public accommoda- 
tion would be attained, near to London, or any ex- 
tremely bufy town, in a much greater degree, and at 
lefs annual cxpence, by making a divifion of the pre- 
fent roads into two, obliging all travellers to ufe them 
when fo formed alternately, as going or returning 
roads. The reafons to be adduced are, that the feg" 
ment of a circle jieceffary tor roads wider than thirty- 
lix feet, (which requires twelve inches of elevation 
as proper for quitting the water readily) curves with 
too much rapidity for carriages to roll eafily thereon, 
apd that even at that breadth, the fides have rather 

.,. , -.. -^^-j -..,,. r,^,,., „ ,,,, ,1,11. nil 1,1 I,; •, u^i 
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too mudi of (tefcent ; whereas fuppofing a road to be 
fifty feet wide, requiring a curve of-- — - 

, Two roads of 24 feet each, may be made in the fame 
\ breadth, with the ea^y curve of five inches and a 
fhalf, and leave a fpacc in the centre to take off 
jthe water from each, which may be eafily quitted by_ 
L'di'aius to either fide. Tlie facility of conveyance 
[would be greater in coiif(;qiJcnce of the form, as well 
i from not being liable to obflru&ions, from the 
I meeting of any palfengers or caniages. Each road 
I'wbuld admit of two carriages with cai'e, and of three 
1 carriages to pafs where abfolutely neceffary, as alfo 
I of ahoifemati at the fame tiinL-. The repairs would 
llie confiderably lei's from the fmaller quantity of fric- 
I tion, and the greater facility with M'hich water would 
[ be quitted on the roads thus formed, as the carriages 
I ifould then be enabled to run nn a fuiface with equal, 
ipr nearly equal preffure from e:idi wheel, and not be 
liable to be turned out oftheir com-fe as at prefent.— 
In wet weather the roads near to London are Jn aftate 
of pafte, and m dry weather when unwatered, in that 
of a conftant cloud of diill. ; thofe inconveniences 
would, in the plan propofed, be g'eneially prevented, 
and ataconfiderable Icl^ c^pence, than the repairs of 
the roads coft in their prefcut tiate ; uliich improve- 
ment would be ■ alfo confiderably accelerated by the 
ftdbption of wafliiug the materials in fuch manner, as 
to quit the clayey matter prior to its being conveyed 

tthe road. ON 
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ON CONCAVE ROADS. 
UPON this form the writer would not have made 
a comment had he ijot feeii ji recommendation therepf 
by Come, to \djofe judgement, he, in other cafes, Oipuld 
gay deference. — The general laws of nature affe^- 
ing all foils and all fnbilanccs eqaally, and this par- 
ticular fonn occafioning the admijljon of more copfi- 
4erable quan.tities of water thereon ; either hip ideas 
of the fource from whence injuries arlfc to roads muft 
^e ill founded, or thofe who form roads on this princi- 
ple, err mod egregloufly in adopting the concave in 
pUce of the convex form, a^ the one places the mate- 
i^als in a fituatioa of abforbency, the other in ope of 
quitting inoiftnre. The pnly deducible advantagefrom 
^is local form, is that as clayey materials, a^e readily 
ibluhle in ^vater, fuch may thus be floated ofl^ yet, 

; the damage ocqafioned by the fajne water ijitermjxing 
with, and its confequent tendency to difl[blve an^ fepa- 

Lwle the other materials, muft much Overbalance any 
Kjinhle acquiraUIe atlvantage. 



Errors in old formed, Rqads. 

ASerff^havebeen commrttetl in thefovmatloa etf 
^ ttfeexifting roads, many of whioli ma-y with eafe W 
reftified, to point tPiern out, auid the eafieft mode o^ 
'Wroedy, may probabiy preve an ufeful leffon, whea 
' »ttache(l to. that of fixing the heft rules for fomiing 
~ ADtliBakuig new ones. 
*"> LARGE 
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LARGE STON-ES laid as FOUNDATIONS. 

WHEN turn pike- roads Mere firft introduced, the 
opinion prevalent was, that no road could prove dura- 
ble, where the undei-feyer or ground wofk was ndt 
■eompofed of large ftones, M'hofe folidity would fu[j- 
'port the materials laldthfreon, as wallas the ■Weig'h& 
of heavy carriages. This primary ililOake iaduceda 
hea\'y expence, and entailed its continitanceou every 
rond formed upon fuch priliciple, as, in coiilecpience 
thereof, the under-firata not being completely folid, 
the prefTnre of any heavy bod}' on the fuiface, occa- 
fiOns the deprdVion of part' of its materials into thofc 
'TOcancies, and admits therewith, the introduD- J 
tion 6f water flxtm this difequalized furfaCe, into 
•fiich fituatiODS as prevents the effeft of the fuu or 
'U'ind thereon. Whence its pefmanentaftionfeturatesi 
■and renders every piFticle around, when fo faturated, 
incapable of fuftaining the former burthen, and, 
moift weather, occafions the whole to become foft 
I Srridgreafy. 

REAfEDr. 

THE only fecure one ts to have the whole com- 
pletely dug up, and all the larger materials broken 
into fmall pieces, none of which ihonld exceed the 
' fiie of a ftnall hen's egg, in whichftate the whole can 
Aniffirmly adhere, andtbus prercnt theadmiffion of j 
water. 

Large 
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Large Slones irregularly mi^ed with ihoit of 
smaller size. 

LARGE Stones intermixed with fmaller oncSj or 
thofe of proper fize, are found in many roads, parti- 
cularly in tiiofc formed of gravel, where inattentiou 
too frequently leaves fiich unbroken. Materials fo 
intermixed can never cement firndy, and the folidity 
of the larger ftonesrcfifting the prefllue from carriages 
is the fource of continual obllruftions, and of addi- 
tional fatigue to the iioifes, whofe exerted force hav- 
ing overcome the obftruffiou, oceafions the carriage 
to defcend with added force and increafed \tIocity, 
thus caufing inequalities in the furfaceand cavities in 
which the water refts and fpoils the road around. — 
The damage to the carriages, and the danger occa- 
fioned thereby to riding horfi s, are ronfiderable, even 
were we to overlook the feriuus evils which the riders 
often fuftain. 

Remedy. — ^Theonly one is iimilar to the preceding, 
and admits no other medium of cure. 



Inequalities of Height in the i 
Roads. 



fcrent Sides of 



SUCH frequently occur from want of plan or inat- 
tention, and hence two caufes unite to injure roads 
foformed.^The preflure of the carriage is inevitably 
uticqua!, the heavier weight always lefting on the 
:■.,'. lower 
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lower fide, whence fuch fide decays or wears fefter 
than the higher one, and henceis the fourceof thofe 
inequalities. The iecond is that whenever rain falls ; 
its particles defcend and are detained in thofe inequa- 
lities) in whofe cavities it lodges, and the preffure of 
carriages combines the fame too frequently with the 
materials. 

Remedt/. — The heft is genei-ally to lower the upper- 
fide, if not, add fVeih materials to the lowrit fide to 
equalize the elevation. 



Hollffwness or Concavity in the Centre; its impro- 

I priety and detriment. 

» NOT unfrequent, particulaily in contraSed road, 
is the error here noted, and frequently in the defcent 
of hills, originating in the miftaken idea, that when- 
ever time or force of water hao woiu uiuch ofthcroad 
away, fuch wafte can alone be fupplied by new mate- 
rials, which are then laid on the centre, without ad- 
verting to the fides ; the lowering whereof would be 
the only proper mode to remedy the evil, and which, 
if not attended to, proves the inutility of laying on 
materials in fu injudicious a manner, as the firft heavy 
rain thus confined to the centre, in its defcent, fatu- 
ratcs ttie materials in confiderable degree, and fuc- 
ceeding ones enhance the evJl to fuch degree, that 
the materials foftened to a pafte, refill: only till the 
added force of oue heavy fiiowerfweeps oft'the whole,' 
andprobably with increafed injury. Repf^djf 
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S,em.edy. — The bed attainable one, is the forming- 
the road convex, and allowing a more confiderable 
<l?fcentfrom the centre to the fides, than is that of 
tiie dip of the hilL For rides applicable fee page 2i, S^c. 

ObstruBions raised on the Surface to iln-ozv off 
Water. 

_ . OF all the crude inventions for the amendment of 
wads, this is one of the moft abfurd, its form occa- 
iioning additional obftruftions tothofe the hill itfelf 
prcfents, both for carriages and horfes. 

Hemedy. — Wheiever fituations render it neceflary 
to quit the water from tlie higher to the lower ilde of 
the road, there, drains underground, and thofe 
flagsiied or paved, fliould be the medium, and their 
4,eicent ihould beat leaft, equal to that which brought 
tjie M:ater to tlieip, elfe tiie materials would foon ob- 
I ^uQ. the pallage. 

TFaier Courses and Springs. 

W'KERE roads have thofe on the upper fide thereof, 
I tfcere art ihould as foon as poflible, be applied to 
k divert the enrrent to the lower one, thus preventing 
f the fdtuKitJon of the materials, which ever has place 
[ iNwn the water prdfes thereon, as in fuch fuppofed 
i <afe itmuft, attention fliould be paid to the preven- 
^ lion of fnch moifture from ever getting again on the 
Xto^ N.B. This 
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N. B. Thi« fame rule applies fqially to fprings on 
the higher fitles, if, or internally oil the road,' m 
' uiilefs fuch are kept ti'om having effeft thereon, ho 
art can keep the under ftiata dry and firm. 

Materials on the Sides of Roadt, rchy not to 
he left. 

MATERIALS fliould be luM in ireceffifs, and tliC 
breakage thereof in confidtraWe bulk, fpares muoH ' 
of labour, as fcarcc a bloiv is then wafted. Their bettf^ 

' left unbroken, occafionsa variety of unfortunate accf- - 

' dents, and from negleft they are often laid fcJ cai*?- \ 
Iffely ou the Hdes of roads, is to obftruft the dcfceiif ■] 

^ of water, and even to turn its current on ttie roaa, [ 

. wheuce ferious damages are occafioned. 

WATERING PLACES. 

THAT places for the convenience of watering cat- ' 
tie on the fides of roads, or elfewhere, are extremely 
uleful, fe^v, perhaps none will deny ; yet a con- 
ftant error fecms to have prevailed in the formation qf 

, thofe moft ufeful objefts, and the parched beaft may 
have often had reafou to cmfe the blinded iugenuitv 
of then- founders. That cattle may drink at eale^ 
the height of the water fliould ever be that of a horfe's 
llimddef blade, and may be averaged at about tliiriy- 
three inches ; it rately happens but that any fpriiig 

, (moft of them having their fource in hilly ground) 
■* , may 
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may be io conducted at a flight expence, as to fill a 
trough or refervoir made that height. — To give water 
atthe fame time to a team of four horfes, the trough 
fhould be three yards to three yards and a half long, its 
depth fhould depend upon the fupply of water, and 
the expence would never be confiderable when com- 
pared with its utility, as hollowed ftone, the beft ma- 
terial, is feldom very dear. It is necelTary to remark 
that the water fhould ever be admitted on the back 

^lide of the trough, and have its outlet on the fame 
fide. By this means the inconvenience of water 
Ipreading on the road is prevented, and its convey- 
ance ought ever to be into an underground drain, 
which fhould quit it for ever from the road. 



On the Streets and Foot Paths in and around 
London. , 



* THE obferver accufiomed to weigh the advantage 
attainable from a proper application of art in the for- 
jtnation of roads, will dilcover confiderable defers in 
the general form of jnoft of the llreets and caufc- 
ways in the City of London, where, although ii^ 
fome, there is a near approach to perfection, yet, it 
is fo rare, that it gives proof how little fcience ha^ 
teen confulted in the formation, and that to acci- 
dent or neaily fo, tlic forms approaching to real ufe 
aye indebted. 

Puj; 
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One glaring defeat is general, in aconGderablenum- 

rl»er of the le& frequented ftreets, and even in fome of 

Itiiofe confidcrably in ufe, which is a continuance of 

■ the ancient mode of permitting the water or kennel 

rto flow down the centre, in place of the fides, — The 

I confequence whereof is a continual difperfion of the 

vatermixed with dirt over the whole furface, as the^ 

pecelfary pathway of the horfe is confined to fuch con- 

trafted fpacc ; and a yet greater injury arifes from 

the difpiacement of theftones in fuch kennel, by the 

lefs powerful refiftance their bafe is capable of aflford- 

ng, from being continually in a ftate of moifture. 

Another defe^, though in a degree lefs injurious, 
I v^ more confiderably extended in all the better formed 
flreets, where, although the water is not permitted 
, to flow along the centre, yet the diftance from the 
I Jtirb ftone, is, for fome unknown caufe, made fo 
1 confiderable, as to lofe, in moft of the wider ftreets,. 
Lifliefpace of from twelve to eighteen inches on each. 
f fide, or on the average nearly one yard in the width 
' of the ftrect Theproper application ofthis now ufe- 
icfs fpace would add fo confiderably to the general, 
breadth, as to give encreafcd convenience to the pafi, 
lage of all carriages, and in many inftances, capa^ 
city fufficient for an added caniage to roll thereon j" 
I in moft it would prevent the fplafliing incident to 
r the prefent form, where neccfTity too frequently com- 
pels the dray and other carriages to pafs with their 

wheels 
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wheels along the kennel, iiicommocling the foot i>af- 
feHtrer exticraety, and by their preffuie, difplacing 
each ilone within their courfo ; where the bafe is 
thus made moift by water, thereby lofing its equahty 
ofrefifiance to the compieflhig power, and fufcaining 
a. detriment which occalions an extraordinary cxpence 
for its repair, that Qught to be avoided. 

The rules reqmCte for the elevation of paved roads, 
vary from that of a turnpike, as the greater facility- 
of quitting water, in coufequence of tlie lefs number; 
of impediments, allows a nearer approach to a plane, 
and ahreadthof roadofthirty-fixfeet, requiresonly the 
elevation of eight inches, in place of twelve, ivhich is 
requilite in the former, the elevation of narrower 
breadtlis are noted in their proper gi-adations. 

The proper mode of quitting moifturein all large 
and populous places, is heft attained by convej'ing 
the fame, the fooneft polTible, into uaderground- 
drains, or common fewers, where convenience ad- 
mits fuch ufefulmediiuns, where not, the evil lauft, 
be fubraitted to. But as few fituations allow not; 
•■ the opportunity either on the fides or the centre,? 
fnch convenience Ihould, ifpoffible, be attained, and 
along the fides of the kirb-ftoiies, grates Uiould, about 
every twenty or twenty-five yards, admit a paiTage. 
from thefurface to the internal conveyance. Thole 
iindcr^raund drains ihould bi? fo conftrufledj as to 

'r,Mht ■■■:'.'.kw= 
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P leave a palTage fufficiently lai^e to admit a pcrfon to 

dean them when obflructed. without uncovefing the 

iiiface, and their bafe iliauld be an iuclined plane, 

^nd that flagged, elfe, in any defeent where much 

t^f water flowed, the current would djl'place the fides 

^d Ibon ruia the couftrudion. 

The formation of the kennel ihould belaid by a 
fingle ftone, rifing flo^vly to the apparent bafe of 
thekirb-ftone, another fingle one laid flat fliould be 
the centre of the kennel, and from its edge, the ele- 
vation of the flreet fliouId gradually rife to its appro- 
priate centre ; and inafcent fimilar to that of the 
fcale laid down for pavements ; excepting the local 
defcent of hills, where the line of elevation fliould 
vary, agreeable to the abfolute defcent ofthehill^ 
aud from the centre to the fide, allow a defcent in a 
flight degree more confiderable, than is that of the na- 
tural or artificiaf downright defcendiug Hue of the 
ground. This additional defcent it is requifite to ob- 
tain for the reafons atTigncd, where turnpike roads 
are treated of 

EXAMPLES of ERRORS. 

AS evils are beft feen by esample, the errors treated 
of in the preceding notes, are obfervable in confi- 
derable degree, in one of the moft frequented rtreets 
in London, viz. from St, Paul's to Fleet Market, 

whcro 
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.where, during a rainy da/, the inconvenient fitnit- 
■tjon of the kennc!, is feen in a ftrong pornt of view. 
as down a defcent, fuch as that is, the water, in 
its paiTage frequently overflows the particular line 
wherein it ought to be confined, and the refulting 
confequence is the difplacement of the ftones for nearly 
half a yard on each fide of its current. The kennel 
on each fide next the London CoiFee-Houfe, as alfo 
thatoppofite, is placed at the leaft, twelve inches too 
far from the klrb-flone of the foot-way, and confe- 
qucntly deprives the pavement of that additional 
breadth, which properly applied, would, when taken 
from each kennel, and added to the alreadj extra 
i^ace for two carriages, allow fufficiency of brcadtli 
for a third to roll with facility thereon. The eleva- 
tion ofthe pavement, fccms on inlpefUon, too con- 
fiderable for the prefent breadth, and as far as the eye 
can judge, is even greater than the propofed exten- 
fion would require, when the fpace added by the 
change propofed fiiould take place, which addition, 
by carrying the channel for the water near to the 
kirb, would thus alloiv the convenience flated, and 
thereby guard againfi: the fplafiiing of carriages, 
which fo frequently incommodes the foot paffenger, 
and alfo prove a prevention to the damage incident to 
all roads kept generally in a moift ftate. 

Thames-Street and mofi: of the narrow ones might 
be confiderably amended, by attention to place the 
kennel properly. £qua] 
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Equal errors and thofe important ones have alfo 
place in moft of the foot caufe^vays in LondtMi, and 
I which feem alfo to have their original fonrce in the 
f neglefi of fcientific rule, or the want thereof. 

The firft principle on which all caufeways, or in- 
deed all roads fiiould be formed. Is, to equalize the 
denfity of the bafe, by having the fame beaten or 
compreffed in the firft flage, with a heavy rammer or 
roller, until brought to fuch equalized date. Then 
in caufeways the fame Hiould be covered with fand, 
iinall gravel, or alhes, fufficient to allow place to equa- 
lize the furface ; the flags ufed frequently varying in 
degrees of thicknefs, an objeft of conliderablc impor- 
tance to attend to, and this regulated attention at 
the firft, prevents that inequality of depreffion, which, 
elfe affuredly takea place, and by letting water reft 
partially, brings on prematui'e decay. 

' ' The elevation moft ufeful for flagged footways, is 
that of Jths to iths of an inch per yard, gradually front 
the kirb-ftone, which ihould be rather more depreffed 
proportionally as leCi liable to be Moru by ufe. 



This rule attended to, gives eafe to the foot, occa- 
fionslefiiwearoftheflioe, and confequently prolongs 
tlie duration of the path, as fubject to lels of ftiflioii 
than any other varied form. 

H EXAMPLE 
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EXAMPLE of ERROR. 

THE new-built fide welt of Temple Bar, the pre- 
feiit month of November, 1804) exhibits in the newly 
laid foot caufeway, a complete fpecimen of inatten- 
tion to rule or to convenience ; no attentive paffenger 
can go over the fame without feeling the incon^^enient 
mode in which his feet are obliged to place themfelves, 
and fuch inconvenience, will, with increafed rapi- 
dity, deftroy the furface; bnt were it pofliblc to cal- 
culate the increafed defti-irftion of ihoes thereon, the 
expence would, if provcable, furpafs every idea of 
calculation, and enhance the private expenditure in 
a ten times tenfold proportion. 

Private expenditure, when increafed more than nc- 
ceffary, is generally public lofs. The diminution of 
fuch expence, before unavoidable, is ever a public 
good.— Hence, whenever the funds of a community 
admit the poflibilitj' of general faving hy public ex- 
penditure, aqd to which all niuft equally contribute, 
that faving, if exceetling intereft, is public gain. — 
What I wiih here to infift on as eventually a confider- 
able faving, is tlie introduftion of flagged caufeways 
in place of the gravel foot-paths fo general around 
Ixindon. — The intereft of their princ^ile would to the 
public at large, be trebly fpared in the faving of Ihoe-^ 
leather. — The change would accelerate the facility of 
Malking, andmuch of thedirtreftingon the gravel 




„\^\:/..v.^ 



walk 



7%e Road-Mtther's Guide 



49- 



wallc, would not accnnTulate ; were the fame con- 
verted into a path properly and fcientifically laid, with 
weH-grained flags ; might this remark introdtice thr 
change, fuch alteration -would amply recompenfe the 
author for attention to this ufeful objeci. — Yet it is re- 
quifite again to repeat the neceihty of attention to the 
rule of defceut and the iirmne£ of bafe, &c. 

' FUTURE IMPROVEMENTS.- 



TETERE remains yet confiderable improvements to- 
"be made ia mamy of the ftreets, and attention might 
have couflderably aiHcnded the line adoptetl at Soom^ 
hill. 

f IX all variations the rule ijiould be to, have exa6l 
■dimcnfions taken from theloweftpoint to thehigheft 
of any intended variation, and then after obferving 
the height capable- of being takerv-from the- fnmrmt, 
fo as nottoprove injurious, and tbeelevation, M'hich- 
laiy with propriety be given to the loweft' part, then- 
to calculate the remaining fpace by its length, and' 
divide the elevation by an equsl feale of gradatien. — ' 
The hollow at thefoot of Snowhill, might' have been-' 
confiderably raifed without inconvenience, thereby' 
chaughig theprefentplan, and facilitating confider-' 
ably, theafcent to the city; ami alfo into Holborii*,- 
theafcent to which, by attention to the prefent rule;' 
Immoderate expence, b^onliderably i: 
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proved, as might that of a confiderable number of die 
fireets in London and Weflminfter, (particularly 
near Charing - Crofs) were attention duly paid 
thereto. 

This mode of application alfo proves a conlidcrable 
eventual faving, confequent on the diminution, of 
iriftion which regular inclined planes fuftain, com- 
pared with thofe irregidarly formed, where force raufl 
be irregularly applied, and frequently in too great 
proportion. 



Moft of the paffages to the River Thames require 
confiderable attention with regard to this particular 
objeft. 

OBSERVATIONS 
RespeB'mg the Application of Strength. 



■ pro] 

H COD 

L 

^^^■■vlIHE human fnuiie, when trying to exert its ut- 
' inoft force, fpontaneoufly curves each fmew ; the toes 
and teet approach each other ; the foot itfelf forms a 
curving line, and the beft formed legs involuntarily 
bow themfelves, and form curving lines from the 
waift to the ground. — A fimilar motion has place in 
the upper part of the frame, the arms and hands com- 
bine in iimilar curves, and could our obfervatio« 
extend to the whole moveable frame, there feems no 
doubt but that the internal texture varies equally with ■ 
the external furface, and making the fpine the cen- 
tre.- 
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tec, ali fjiontaneoufly form in fegments of varying 
circles, fa as to com!)ine the utmoft power of exertion 
the frame has capacity for. 

Tliis remark iis in labour applied to ufeonlyin one 
point as a rule, yet it is one where much of exertioQ 
is requifite, and that is in mowing. — ^Thofe accuftom- 
ed to that employment, ever chufe the fcythe proper 
fortheih, by its point when on the ground, being of 
equal heiglit to the heel, as is the hip-bone of the ia- > 
tended mower, and the handle placed to hold by i 
alfo fimilarly nieafurcd. 

This rule is juftj admitting all force exertible, moft 
eafily at thebafe, wherethefpineconnefis the lower and 
upperparts of the human frame, and hence the height 
of the Ihaft in all fpades, fliovels, hacks, hammers' I 
for breaking offtones, &c. ihould by each workman'' 
be felet^ed agreeable to this particular rule, attention'" 
to which, would it is apprehended, facilitate labour' 
in confiderable degree, except in thofe inftances ^ 
where the workman is employed in a contrafted fpace, 
which requires deviation from the rule, 

A fmiilar rule would, it is apprehended, apply to , 
all machines moveable liy hoifes or other animals, 
whofe centre of aflion and of force apparently is go-) 1 
\ernedbyiimilar laws, as is that of the human frame, J 
^ viz. tbe junflioa of the upper and lower parts of thJ^ 

frame, 
♦ 
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frame, hence, were it not for the inconvenience cff 
loading and unloading, from a higher place than i» 
ufeful for the human form, all carriages fliould at the 
centre of the axle, be exactly of fimilar height to the 
partition of the horfes frame where the thigh joints 
move, and the traces ufed to fix him to fuch carriage 
fhould be fo placed, as to keep them in ftraight lines 
froni the centre of the axle to the point of exertion, 
thereby, as in crane work, giving the greateft faci- 
lity to exertion, which is fiippofed to have place when 
horizontal lines roll upon circular frames. 

Barrien on Turnpike Roads. 

ALTHOUGH unconaefted, with the art of road 
making, yet as barriers are necefiary for the receipt of 
tolls, it may be of utility to itate, tiiat the gates ufed 
for that purpofe, are generally made more -weighty 
than is reqnifite, a form fuppoled to comprife fuffi- 
ciency of ftrength with lightneis of conitrni5tion is 
therefore given, and the utility of putting a cover- 
ing or cap upon the iron work ftiftaining the fame, 
being found of confiderable advantage as a guaid 
againft the ruft, confequcnt on the expofure of iron 
to the air, dew or rain, fo the hangings of the gate 
repiefent the fame, as properly tliere placed. — Indeed 
fuch precaution ought to be adopted in all iron lunges 
for doors, gates, window iluittei-s, &c. whenever cx- 
pofed to the influence of weather, this llight addition 

keeping 
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temping them in a flate of more equal fufpenfion, in 
confequence of guarding from iiregiilar movement 
cccafloncd b}' rufr. 

TURNPIKE HOUSES. 



I 

^■v THE windows of thofe fliould cnne out externally 
m to give the gieateft poflible look out, and the places-. 
for beds be fo contrived as to enable the bar-keeper to 1 
get up and to the bar, viththe leafi pofiible incon- 

»vcnieDce. • 

ON HEDGES. 

PREJUDICES cftablidied by long habit, are over- 1 
eome with great difficulty. — ^That it Is fo, is in no I 
eafe more obvious, than in the article aUuded to ■ ' 
an univerfal idea prevails aniongft hedgers, that 1 
hedges (hoiild he placed upon a bank, that fuch bank ] 
fhould have a ditch at the fide thereof, and that the'J 
earth thrown therefrom, each time necelTity require! 
its cleaning, iliould be plaiftercd around the roots and'^ 
Items of the plants, to give them a warmth andnou- \ 
mhment of which true reafon never taught the want. 

Experience fliews evidently, that trees thrive beft,J 

^upon a dry furface nearly level ; their roots fpread*! 
equally around, and extrafl; the uourifiiment whiclxf 
nature intended them. They are thus defended from j 
condenfed or rarified air, and kept in the proper ftate | 
of health required to promote vegetation. Ditches on 

fuel* 
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fcch ground are not ncceflary, their repair is expen- 
iivc, the thicknefs left generally for their banks is not 
fufficient to prevent the roots of trees from penetrating 
through, and the tender fibres expofed to froft in win- ' 
ter, or to heat in fumnicr, contract and Jhrivel up, 
become incapable of acquiring fulHcient nourifliment, 
and what isyet frequently more detrimental, communi- 
cate the hence arlling maladies to the parts better 
defended, anddeftroymilHon!) of plants, which, but 
for this erroneous cuftom, would have been an orna- 
ment to the foil and ufefiil to each fucceeding gene- 
ration. 

Where the ground requires drains covered ones are 
the moft proper ones, yet they ai^e belt made at fonie 
diftance from the fides offences. 

White thorns, which are the moft ufeful for fences, 
fliould be fct in ground dug well over, and freed from 
weeds, the quantity of four in a j-ard is fully futfi- 
cient, and they fliould ever be fet fiiigle, as enabling 
the dreffer to get more readily to clean them, when 
planted they fliould be laid in loofelj', the loots well 
covered, and the earth prefled thereto, fo as to give 
nearly the denfity of earth in its general ftate. — The 
greateft care fliould be taken to keep them free from 
weeds, to do which will require two or three drefiings 
annual h . 

- ■■■■'■ ■ "!■" ■^■■■■:^- "Thdr, 



The Road-Maker's Guide, S5 

Their leading ilioot ihould not be fliortened until 
the hedge is of the dellred height, but the Cde branches 
■ fliould, from their earlieft growth, be fo trimmed as 
to refemble an egg fet up on the broad end, as by 
this medium we beft acquire the defired ftrength. 

The intention of nature feems ever to aim at pro- 
ducing a tree M'ilh fpreading upper branches, whofe 
ibade, intercepting the dew and rain, bereaves each of 
the under-flioots of the moifture neceffary for their 
growth. Whilft man for his ufe, as fences, requires 
the bafe flrong and clofeiy guarded to prevent the 
encroachDient of animals, whence it becomes necef- 
iary for him to counteract the general law of nature, 
and by fo doing, admit the rain and dew to have 
equal accefs to every part of his intended fence, which 
can only l>e attained by the propofed medium. 

Although the white thorn be the beft, yet the horn- . 
beam, the beecli and the birch will each make good 
fences if this rule is attended to ; but the want of 
thorns as a guard, takes much from their defenfive 
Capacity againft animals. 

Should any one he ftill inclined to keep up ditches 
where the ftate of the ground does not require drain- 
ing, then the floping form moft generally ufed is 
not the proper one, but a bank formed with curving 
lines, as in the figure on the plate, diminifliing from 
a bafe of three to one, fuppoCng a ditch made on each 
I fide 
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fide, or the one halfof a curve fo formed, ^ ben cm-, 
banked againft the adjoining foil, and from its bafc 
upwards, externally covered with fward, which fward 
would, under this curve, be capable of luftaining it- I 
felf, and not liable to crumble or moulder, as is the 
cafe with thofe moft generally made. 

The form of a fence cut properly is alfo given on 
the plate, its bale thirty inches, the height five feet | 
nine inches, and its rounded top twelve inches. 

This fence is adequate to every defirable flrcngth I 
for refiftance, and fences cut in fimilar proportions I 
from their earlieft growth, will feather down to the! 
ground, and prove a guard againft ever;- the fnialieftl 
animal.- — They gain added breadth each year, if not i 
kept carefully cut, which may be done by means of ' 
fftears, a long fcythe-like bill, or any hedging-bill, 
keptlharp, and habit will foon give facility in clear- 
ing confiderable fpaces in a day. 

Experience proves that both beauty and cheapnefs 
are acquired by attention to thofe rules, and the reafon 
is, that we thus obtain every advantage ivhich the me- 
dium of rain or of dew affords, and that equally to 
every part where wanted. 

Toprevent water from refting on any of the cut 
ftems, the fame ihould ever be cut upwards, if with the 
bill or fcythe, as thus the furplus water can be moft 
readily quitted, which might elfe occafion damage. 

EachJ 
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Eacli projefting flioot, from the eailieft growth, 
whofe tendency is to extend beyond the wiHicd for 
ctirve Ihould be cutoff, at whatever feafon they ihew 
fuch tendency ; there will be no reafon to apprehend 
danger to the plant, and nature foon fills up each va- 
cancy ; in confequence of that regular fupply, the 
roots and branches give from their equalized capacity 
of gaining nutriment. 

Short as thofe niles are for the formation of fences, 
a ftricl attention tliereto will foon prove their utility,^ 
and add confiderably to the beauty as well as durabi- 
litj^ of tliofe ufeful guards to property. 

The THOUGHTS of Mr. BEATSON 
On ROADS, ^-c. 
Ifhick are publijhcd in the Firji Volume of the Com' 
municatioiis to the Boai'd of Agriculture, fuggeji~ \ 
itig feveral Variations n-hich the Author deems it re- I 
qui/ite to note, he hopes the following will not be | 
deemed improper ones, 

WOODS if not acceffible, of how little value-^ 
Lands fimjlarly placed, how ufelefs. 

Tho/e urgejlrongly the necejjity of new roads. 

In China the executive power attends to the roads/ * 
as likewife to canals. 

Where private interefi is the fpur, the community is 
generally beHfervcd. 

Defefls 



to 



58 The Road-Mahrs Guide. 

Defers in chufing fuivcyors, which certainly are 
of much importance. 

All the furveyors of foxonjhips xvhere much is to do, 
Jhould beperma7ient ones, tcith fatarif. 

The party views which often change the proper 
line for roads, 

Are too frequenili) true, and require more ftrongly 
the attention of the neighbouring oivners, and that im- 
partiality, which Jhould di/iinguijh Britons. 

The remarks of extra fums received at toll hars. 

Unfortunately not xcell founded to the authors hiotc- 
ledge, the increa/ing price of labour too fretjuently fur- 
pajfes the increafmg rate of receipt. 

Canals, the attention of government and the ad- 
vance of the fuDtls therefrom. 

Little likely to lead to good, and ajfuredly often to 
mifchievous application. 

Wafte lands. 

Tlie theory of their improvement fmilcs to the viav ; 
the praSice, zchere not applied xvith prudence, fre- 
quently leads to immenfe CTpence and little utility, rcere 
ike public purfe to be the aBing agent, rarely other 
than the latter u-ould be the 7-cfult ; the evil which does 
mojt ferious injury after inclofure, is the iwpo'ceriji 
ment of the ground in too rapid a degree, and which oc- 
curs too frequently. Chat 
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Chat mob and Trafltml ino&y 

Although a[jijicd conjidcrahly by the aid of a canal, 
yet pQjfefs in thcmjehes the bafe of imprmement inde- 
pendent offuch aidy xvere art properly applied, 

Trafts of fine land wafte. 

In the mixed Jiate of agriculture and manufaSture, 
in which this kingdom abounds^ where are the added 
hands at pre fent attainable to attend the culture f when 
ecen the inclofed lands have conjiderable difficulty topror. 
curethem, where they j as zvell as the inclofed landsy al- 
loathe opportunity oftempiiiig ad^nntuge ; it is rare 
that the Jiippo/ed profit attraBs not adventurers ^rfi^ 
. ties fufficiently attentive^ to feize the probable profits — 
The increqfing capital of the community ^ as alfo its po\ 
pulation will progrejfively introduce new inclqfures an4 
added cultivation. 

Waftes in Scotland exceeding feven inillibns, in 
England more than fourteen inillibns of acres. 

Thefe, although excejjive in extreme will progrcf 
Jively diminijliwith the iricreafe of population and wealth, 
the latter incrcafing mqfi rapidly, "' by advancing the 
price of labour, becomes in degree a prevention to indo- 
fure^ as enhancing the neccjjary outfit before the adven-^ 
ture becomes produUive. 

Prior 
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Prior to the formation of nav roads the leceh jliould 
he taken, the obJlruB-ioiis noted, and the convenient ac- 
guifition of materials attended to, as much depends on 
the facility of acquirement ; the bafe of the road, its 
freedom from furplus xt^ater, alfo require attentive ob- 
fervation, clayey foils t he rcor/? bafe creep tmorajs. 

FORM of ROADS, 
As Convex, Concave or Plane. 



I 



CONVEX Ones, properly made, the moftufeful, 
as the arch is the raoft durable fonn. 

Concave, can only be of ufe locally and very few 
parts are capable of admitting fuch form with utility. 

Planes, might pofTibly be of ufe in very wann coun- 
tries, and ■with ftoney or gravelly bafes. In the moft of 
Europe, particularly where clay conftitutes any confi- 
derable portion of the foil, their ufe is iiiadmiflible 
fj-om the confequent abfovptton of moifture, and the 
incapacity in winter of quitting fuch abforptioii. 

UNEQUAL HEIGHTS 
Very jujlly Jhewn to be improper, as the xceight 
mujl rejl unequally. 

The Plan No. I. improper in the extreme, as lay- 
ing the materials equally moift as the foil at the fides, 
and giving no facility to quit the abforbed moiftuve. 

No. 
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No. II. ftill more iujurious, as learing a deeper 
bafe liable to fimilar inconvenience. 

No. III. with added inconvenience, except where 
thofe fcaice local fituations occur, where the waflied 
furface can dilVharge its puddled mixture, without 
quitting the ufef'ul part of the materials. 

Page 137. The theory of the foundation of roads, 
being moft ufeful when moft inclining to clay, erro- 
neous in the extreme. 

Becaufe no foil is Jo ahfirbent, and its point offatura- 
tion in proportion to weight, exceeding thai of /and 
ten times, of lime Jive limes, confequently, infuckpro- 
portion improper, were the other Joils placed in equally 
applicable lines for the intended road, the elevated Jidcs 
of his plan improper, and the bafe in no meafure an ad- 
•oantageousj'orm. No underftratum xchere the road 
is well made can quit the zvater, as all roads xvell form- 
ed, arc of a furface fo denfe, as to admit none or tery 
trifliyig abforption, confequently it is ontif on the fur- 
face fuch moiflure can be quitted properly by means of 
Jide drains, ^c. 

Page 139. The plane improper from its incapacity 
to quit moifture, and the certainty that if made aS it 
might, no abforption can take place from the upper- 
ftrata or covering whilft firm and compact, to the un- 

dcrftrata ufed w its conflruftion, 

ELEVATION 
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ELEFATION of PAVEMENT. 



THIS rule, omitted before, is laid down, for the 
breadth of two to four yards, as requiring only one 
inch ;^or fix yaxds one inch and three quarters ; eight 
y^dfi three inches and a quarter ; ten yards five in- 
ches and three quarters, and for twelve yards eight 
inches, agreeably to the fcale in the plate. 
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.BSpRBENCY of materials the chief fourcc of injury, 3 

Barriers and turnpike houies, — — '5^ — 3 

Breakage of ftoncs, beft rule for,- '3 

Beatfon, Mr. his thoughts on roads, and comments thereon, 57 

Covering neceflary for roads,-— 16 

Caillards or ftone in degree flinty, their utility 6 

Caufeway, thcbafcof to be well^beaten before laid, 33 

Clay, why improper, — - 1 1 — 16 

alfo repeated in comment on Mr. Beatfon,— ^— — 61 

Conveyances, covered ones for water courfes, 26 

Compoiite materials^ — ..— ^ • — 10 

Defcent from centre to be equalized,—— — -16 

Defcent fcale of, why to be afcertained in hilly ground, 24 

Drains, private ones, —21 

Drains on the fides of hills, — — 28 

Draining, combination of, with road -making, — •» 29 

Earth, abforption of various kinds of, ™. -4 

Elevation, Rule for turnpike roads, • — 14 

— . — — why to deviate from in hilly ground,- 18 

«^- for pavement, -61 

Examples of errors in (Ireets, « — ^.. 45-^48 

.. *...i,» iacaufeways, — — 24 
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Flinty its peculiar utility, — 5 

Froft, its e£feA on moift roads, — — - — — - — 4 

Form elliptic, why moft proper,— «-^~m..».«——.«.^—.««««^.«,««i^ 

femicircular, moft durable, -^14 

Froft, faturation, &c« •* 4*--3i 

Ground, reafons for preference of for roads, 1 j 

Ground fele^ed, how to jform,-.— — -~— — » %^ 

Gravity of ftones generally ufed, . 30 

Hedges, remarks on, — - 22 

Hedges, how to form, &c ^^ 

Heights unequal on roads, reafons why improper, ^60 

Hammers for ftones, . 2% 

HoMownefs in the centre, its impropriety and detriment, ..59 

Inequalities in height of fides, why detrimental,—— -^ — -58 

Improvement in ftreets in future,———— • — — — — — ^49 

Limeftone, why in a fecondary degree,- -. 7 

Level, its ufe as applied to roads, — - ±9 

Materials left on the fides of roads, why improper, 41 

Mixed materials, how applicable, 10 

Mile-ftones, guide-pofts, &c ^ 21 

Obftru<flions or furface drains on the road,- 40 

Pavement, why bad for turnpike road, — 27 

proper form for, 61 

Rake, iron one, why ufeful, 23 

Roads near to London, &c. why would be more ufeful, if changed 

into going and returning roads, 34 

Roads, concave ones, why detrimental, 36 

.— form of, as convex, concave, or plane, - 60 

Roads, errors in old formed ones,- — — 36 

Stones, their original compofition, — - — ^4 

— — ^— iilicious ones, why moft proper,- — — ^ ^**<- — 5 

mixed with metaUie matter,- «— ^—..r — ,-7 

Stou?s 
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Stonesy (pecifie grayities of, and how capable of being fwelled 
by water, preyeating thereby their capacity of rcfiftance, — 30 

™— — . large ones in foundations, why to be removed, 37 

«...•... large ones, their danger and inconvenience, -— xj 

— -™ too large ones intermixed, why to be removed, ——.38 

•••...•. fize, to which (hould be broken, • — - — il 

Strength, obfervation on its application, — 50 

Sand, how improveable, — — — ——.9 

Streets and foot-paths in and around London, —42 

. errors in them indicated,-————— — — -——..45 

Water courfes, drains, &c. ......^— - — — 17—40 

Watering places, — — ...——.— ——19— 41 

Whin-ftone, its utility, -.— .— ..— — . — . , — .-6 

Tnmplkerhoufesp bars, windows, &€•——— -———52— 53 



Errata, x8 page, for o/'read off: 



%* To obviate the furpiife which may have place on reading the extent 
to which the varying materials of fand, lime and clay, may poflibly be 
fwelled out on complete faturation, (page 30.) — The author deems it 
necelTary to note, that fuch extenfion is calculated, on the ftatement 
made by the firft philofophers, of the capacity of abforption inherent 
in each fpecie, and their bulk compared with the comparative one of 
water* 
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